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16.2
Feedback Connection Polynomial Distinct Order Factorization
$p$ : $s.t$ . $p>2$ , $\Lambda(z)\in Z_{[^{Z}}]$ , $\xi$ : 1 $(p-1)$ $\circ$ Feedback Connection
Polynomial $\Lambda(z)$
$\Lambda(z)$ $=$ $. \cdot\prod_{=1}^{l}(z-\alpha_{i})$ mod $p$
$=$ $. \cdot\prod_{=1}(z-\xi^{k}t:)$ mod $p$ .
1. [Distinct Order Factorization]
$P$ : s.t.p $>2,$ $G$ : $(p-1)$ , $\xi\in z_{\tau}$ \Phi (z) $\in Z_{[}Z1s.1.\Phi(Z)$
$L$
$L=\{(k, \phi k(z))|\phi_{k}=gcd(\Phi(Z), z^{\langle-1}p)/G-\xi^{k(p-1})/G)\}$
$\phi(z)$ $\Phi(z)$ $G$ $p$
Black Box –
[Murao &Fujise 94] Distinct Order Factorization
1621. (Distinct Order Factorization (Sequential Version))
$Q\Leftarrow(p-1)/G$ ; $A\Leftarrow\zeta^{Q}$ mod $p$ ; $B\Leftarrow z^{Q}\mathrm{m}\mathrm{o}\mathrm{d} \Phi(Z)$ ;
if $\deg\Phi(z)=1,$ $e.g.,$ $\Phi(z)=z-\alpha$ then return $\{[\log_{A}(\alpha Q), \Phi(z)]\}$ ;
$L\Leftarrow\{\}$ ; $k\Leftarrow 0$ ; $C\Leftarrow\Phi(z)$ ;
while $k<G-1$ and $C\neq 1$ do
if $\deg B=0$ then $\mathrm{r}\mathrm{e}\mathrm{t}\mathrm{u}\mathrm{r}\mathrm{n}\{[\log_{\xi}B, c]\}\cup L$;
$w\Leftarrow \mathrm{g}\mathrm{c}\mathrm{d}(C, B-A^{k})\mathrm{m}\mathrm{o}\mathrm{d} p$ ;
if $w\neq 1$ then
$L\Leftarrow\{[k, w]\}\cup L$ ; %add apair $[k, w]$ to $L$ .
$C\Leftarrow C/w\mathrm{m}\mathrm{o}\mathrm{d} p$ ;
if $\deg C=1,$ $e.g.,$ $C=z-\mathrm{c}x$ then return $\{[\log_{A}(\alpha Q), C]\}\cup L$ ;
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1622. (Distinct Order Factorization (Parallel Version))
$Q\Leftarrow(p-1)/G$ ; $A\Leftarrow\xi^{Q}$ mod $p$ ;
if $\deg\Phi(z)=1,$ $e.g.,$ $\Phi(z)=z-\alpha$ then return $\{[\log_{A(\alpha}\mathrm{o} ), \Phi(z)]\}$ ;
$S \Leftarrow\lceil\frac{G-2}{N}\rceil$ ;
for $i$ $:=0$ to $N-1$ do-parallel
$k_{i}\Leftarrow S\cdot i$ ; $G_{i} \Leftarrow\min(G-1, k:+S)$ ;
$L_{1}$. $\Leftarrow\{\}$ ; $B.\cdot\Leftarrow z^{Q}\mathrm{m}\mathrm{o}\mathrm{d} \Phi(z)$ ; $C\dot{.}\Leftarrow\Phi(z)$ ;
while $k_{i}<G_{i}-1$ and $Ci\neq 1$ do
if $\deg B:=0$ then
$L_{1}\Leftarrow\{[\log_{\xi}Bi, C_{i}]\}\cup L_{i;}$ $\mathrm{e}\mathrm{x}\mathrm{i}\mathrm{t}_{-}\mathrm{d}\mathrm{o}_{-\mathrm{P}^{\mathrm{a}\Gamma}}\mathrm{a}]]\mathrm{e}1$;
$w;\Leftarrow \mathrm{g}\mathrm{c}\mathrm{d}(C., B$. $-A^{k}i)$ $\mathrm{m}\mathrm{o}\mathrm{d} p$ ;
if $w$ . $\neq 1$ then
$L$ . $\Leftarrow\{[k_{i}, w:]\}\cup L_{:;}$ %add apair $[k:, w:)$ to $L_{i}$ .
$C_{i}\Leftarrow C.\cdot/w:\mathrm{m}\mathrm{o}\mathrm{d} p$ ;
if $\deg$ $C\mathrm{i}=1,$ $e.g.$ , $Ci=z-\alpha$ then
$L_{\mathfrak{i}}\Leftarrow\{[\log_{A}(\alpha^{Q}), C_{i}]\}\cup L_{i_{1}}$. $\mathrm{e}\mathrm{X}\mathrm{i}\mathrm{t}_{-}\mathrm{d}\mathrm{o}_{-^{\mathrm{p}\mathrm{a}\mathrm{r}\mathrm{a}}}$][ $\mathrm{e}1$ ;












162.3. (Distinct Order Factorization (Revised Parallel Version (1)))
$Q\Leftarrow(p-1)/G$ ; $A\Leftarrow\xi^{Q}\mathrm{m}\mathrm{o}\mathrm{d} p$ ;
if $\deg\Phi(z)=1,$ $e.g.,$ $\Phi(z)=z-\alpha$ then return $\{[\log_{A}(\alpha Q), \Phi(z)]\}$ ;
$S \Leftarrow\lceil\frac{G-2}{N}\rceil|$. $L\Leftarrow\{\}$ ;
$fin_{-flag}\Leftarrow off$ ;
for $i$ $:=0$ to $N-1$ do-parallel
$k_{i}\Leftarrow Si$ ; $G_{i} \Leftarrow\min(G-1, k:+S)$ ;
$B_{i}\Leftarrow z^{Q}\mathrm{m}\mathrm{o}\mathrm{d} \Phi(z)_{1}$. $C_{i}\Leftarrow\Phi(z)$ ;
while $k_{i}<G_{\mathfrak{i}}-1$ and $C\mathrm{i}\neq 1$ do
if fin-flag $=on$ then $\mathrm{e}\mathrm{X}\mathrm{i}\iota_{-}\mathrm{d}\mathrm{o}-\mathrm{P}^{\mathrm{a}\mathrm{r}}\mathrm{a}\iota 1\mathrm{e}\iota$ ;
if $\deg B|=0$ then
$L\Leftarrow\{[\log_{\xi}B|’ c_{i}]\}\cup L$ ; $\mathrm{e}\mathrm{X}\mathrm{i}\mathrm{t}_{-^{\mathrm{d}\mathrm{o}_{-^{\mathrm{p}\mathrm{a}r}}}}$ allel;
$w_{i}\Leftarrow \mathrm{g}\mathrm{c}\mathrm{d}(C., B_{i}-A^{k}\cdot)\mathrm{m}\mathrm{o}\mathrm{d} p$ ;
if $w$ . $\neq 1$ then
$L\Leftarrow\{[k_{i,w}:]\}\cup L$ ;
$C_{i}\Leftarrow C_{i}/w_{1}$. $\mathrm{m}\mathrm{o}\mathrm{d} p$ ;
1 for Ado-parallel 8and $\mathrm{C}\cdots$
A $\mathrm{B}$ $\mathrm{C}$ and
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if $\deg$ $Ci=1,$ $e.g.$ , $Ci=z-\alpha$ then
$L\Leftarrow\{[\log_{A}(\alpha^{Q}), c.]\}\cup L$ ; $\mathrm{e}\mathrm{X}\mathrm{i}\mathrm{t}_{-^{\mathrm{d}}-^{\mathrm{p}\mathrm{e}}}\mathrm{o}\mathrm{a}\mathrm{r}\mathrm{a}\mathrm{l}11$ ;
if $Ci\neq 1$ then $B_{i}\Leftarrow B$. $\mathrm{m}\mathrm{o}\mathrm{d}$ Ci;
$k:\Leftarrow k_{:}+1$ ;









1624. (Distinct Order Factorization (Revised Parallel Version (2)))
$Q\Leftarrow(p-1)/G$ ; $A\Leftarrow\xi^{Q}$ mod $p$ ;
if $\deg\Phi(z)=1,$ $e.g.,$ $\Phi(z)=z-\alpha$ then return $\{[\log_{A}(\alpha^{Q}), \Phi(z)]\}$ ;
$S \Leftarrow\lceil\frac{G-2}{N}\rceil$ ; $L\Leftarrow\{\}$ ;
$fin_{-}f\iota a_{\mathit{9}}\Leftarrow off$ ;
for $i$ $:=0$ to $N-1$ do-parallel
$k$ . $\Leftarrow Si$ ; $G_{1} \Leftarrow\min(G-1, k|+S)$ ;
$B_{1}$. $\Leftarrow z^{Q}\mathrm{m}\mathrm{o}\mathrm{d} \Phi(Z)$ ; $C_{i}\Leftarrow\Phi(z)$ ;
while $k,$ $<G.$ $-1$ alld $C$. $\neq 1$ do
if fin-fla9 $=on$ then $\mathrm{e}\mathrm{X}\mathrm{i}\mathrm{t}_{-\mathrm{d}\mathrm{p}\mathrm{e}}\mathrm{o}-\mathrm{a}\mathrm{r}\mathrm{a}\mathrm{l}11$ ;
if $w_{j}(j\neq i)$ then
$C_{1}\Leftarrow C:/w_{j}$ mod $p$ ; $B:\Leftarrow B$ . $\mathrm{m}\mathrm{o}\mathrm{d}$ C.;
if $\deg$ $B$ . $=0$ then
$L\Leftarrow\{[\log_{\epsilon}B_{i}, C_{i}]\}\cup L$ ; $\mathrm{e}\mathrm{x}\mathrm{i}\mathrm{t}_{-0_{-}}\mathrm{d}\mathrm{P}\mathrm{a}\mathrm{r}\mathrm{a}\mathrm{l}\mathrm{l}\mathrm{e}1$;
$w$ . $\Leftarrow \mathrm{g}\mathrm{c}\mathrm{d}(C_{i}, B:-A^{k}\cdot)\mathrm{m}\mathrm{o}\mathrm{d} p$;
if $w_{i}\neq 1$ then
$L\Leftarrow\{[k_{i,w_{i}}]\}\cup L$ ;
$Ci\Leftarrow C_{i}/w_{i}\mathrm{m}\mathrm{o}\mathrm{d} p$;
if $Ci\neq 1$ then $B_{i}\Leftarrow B$ . $\mathrm{m}\mathrm{o}\mathrm{d}$ Ci;
$k_{i}\Leftarrow k_{i}+1$ ;
and while true do
if
$( \deg\Phi(Z)=c.\cdot\in\{\epsilon|(’)\in L\sum_{h\mathrm{c}\}},\deg c:)$





























append $(\mathrm{A}\mathrm{X}, Y, \mathrm{A}\mathrm{Z})$ :- AX $=[\mathrm{A}|\mathrm{X}]$ $|$ AZ $=[\mathrm{A}|\mathrm{Z}]$ , append (X, $\mathrm{Y},$ $\mathrm{Z}$).
append (X, $Y$ , Z) :– X $=$ $[]$ $|$ $Y=$ Z.
3 append
$’=$ ’ passive unffication (
)
–
suspend $’=$ ’ active unffication
– –
append ([1, 2], [3, 4]. A)
append ([1, 2], [3, 4], A) $arrow$ A $=[1|\mathrm{A}1]$ , app end ([2] , [3, 41 ,Al)
app end ([2], [3, 41, Al) Al 1 $[2|\mathrm{A}2]$ , append ( $[],$ $[3,4]$ , A2)
append ( $[],$ $[3,4]$ , A2) A2 $=$ [3.4]
A $=$ [1.2,3,4] $\circ \mathrm{a}\mathrm{p}\mathrm{p}\mathrm{e}\mathrm{n}\mathrm{d}([1, 2] ,Y, \mathrm{A})$ A $=[1.2|Y]$
append (X, [3,4], Z) ) susPend
append ( $[1, 2]$ , [3, $4^{],\mathrm{Z})}$ , append $(\mathrm{Z}, [5,6],\mathrm{U})$
2 $\mathrm{a}\mathrm{p}\mathrm{p}\mathrm{e}\mathrm{n}\mathrm{d}$ worker $\mathrm{Z}$ worker 1
append $\mathrm{Z}$ active unification 2 aPPend ) $\mathrm{Z}$






merge $(\mathrm{A}\mathrm{X}, Y, \mathrm{A}\mathrm{Z})$ :- AX $=$ [A $|\mathrm{X}$] $|$ AZ $=$ [A $|\mathrm{Z}$], merge (X, $Y,\mathrm{Z}$).
merge( $\mathrm{X}$ , $\mathrm{Y}$ , Z) :- X $=$ $[]$ $|Y=$ Z.
merge (X, $\mathrm{A}\mathrm{Y}$ . $\mathrm{A}\mathrm{Z}$) :- AY $=[\mathrm{A}|Y]$ $|$ AZ $=[\mathrm{A}|\mathrm{Z}]$ , merge (X,Y.Z).
merge (X, $Y$ , Z) :- $Y=$ $[]$ $|$ X $=$ Z.
4merge
merge ([1, 2] , [3,4], A)
merge $($ [1, 21 , [3,4] , $\mathrm{A})arrow \mathrm{A}=[1|\mathrm{A}1]$ merge ([2] , [3,4]. Al)
merge $($ [1, 2]. [3, 4], $\mathrm{A})arrow \mathrm{A}=[3|\mathrm{A}1]$ merge ([1, 2], [4] ,Al)
A $\mathrm{z}$ $[1.2.3,4]$ A $\epsilon$ $[3,1.2.4]$




copy ( $\mathrm{A}\mathrm{X}$ , Stop, $\mathrm{A}\mathrm{Z}$ ) $:-$ AX $=$ $[\mathrm{A}|\mathrm{X}]$ $|$ AZ $\mathrm{s}$ [A $|\mathrm{Z}$], copy (X, Stop, Z).
copy (X, Stop, Z) :-X $=$ $[]$ 1 $\mathrm{Z}=$ $[]$ .




StoP $\approx$ stop. COpy ([1.2]. Stop ,Z) $\mathrm{Z}$ $[]$ $\text{ }$ [1] $[1,2]$
Stop $=$ stop copy
KL1
16.4 KL1 KLIC
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